The second case was that of an unmarried woman, aged 32. Her periods were normal until March, 1922 . On the last day of this period she felt severe aching, dragging pain in the right leg which lasted a week and gradually became easier. The pain recurred with each successive period from March to September and became more severe, always setting in on the last day of the period and persisting for seven or eight days. She was obliged to give up work for that time and had difficulty in walking. When examined on September 13, an irregular swelling was felt in the posterior fornix, situated partly in the vaginal wall and partly in the cervix itself. It was a hard nodular swelling about the circumference. of a half-crown and it bled freely on touch. The vaginal mucous membrane was adherent to it. Bimanual examination showed that the growth was firmly attached to the uterus and hard fixed indurations were felt in both broad ligaments and the uterosacral folds. The nodule projected into the bowel and the rectal mucosa was fixed to it but not ulcerated. Sections of a portion removed showed a stroma consisting mainly of fibrous tissue containing glands like those of uterine mucosa and cystic spaces lined with epithelium. It was decided to try the effect of hard X-rays and accordingly on September 10 a dose of 8H was applied over the hypogastrium, and on September 11, a similar dose over the sacral region. After this the periods ceased and the pain was lost. On January 5, 6, 8, and 9, 1923, doses of 11H were applied over seven areas of the lower abdomen and back. When examined on April 27, no trace of growth could be felt, but a puckered scar on the vaginal wall marked the spot where it was previously situated. The uterus was freely mobile. Per rectum no nodule was felt but a thickening over which the rectal mucosa moved freely. There was very little induration in the pelvic cellular tissue, no more than could be accounted for by the presence of scar tissue. Apart from troublesome flushings due to the premature menopause the patient was quite well in all respects.
These two cases suggested that possibly in many cases radical operations were not necessary and that treatment by irradiation ought to be given a more extensive trial.
Mr. W. W. KING said that. adenomyomata were relatively common in Sheffield.
He had had eighty-four cases under his care during the past ten years. Glandular tissue of endometrial type was found in the ovaries in nineteen of the seventy-two extra-uterine cases, but they had not been looked for before the publication of Sampson's first paper. Sterility was very common, but complaint of severe dysmenorrhcea had only been made by about one quarter of the patiients. The commonest complaint made was that of abdominal pain, and he had been struck with the frequency with which it was associated with nausea and vomiting. He asked if this association had been noted by others. There was little doubt that radium could cure adenomyoma, but the practical difficulty lay in the differential diagnosis between ovarian growths of this nature and chronic inflammation of the adnexa.
Graves' Disease and Thyroid Instability in the Cow, and its
Relation to Ovarian Disease. By L. P. PUGH, B.Sc.Lond., F.R.C.V.S. INTRODUCTION . OBSERVATIONS extending over some years have at length led the writer to the assumption that the so-called "nymphomania" of cows is merely one phase of a process which is in its entirety analogous to the hyperthyroidism-myxcedema syndrome in the human species. But to establish this thesis is a matter of no small difficulty. The symptom most readily discovered in cows, i.e., the sexual excitement, may be carefully concealed in human beings. On the other hand the vascular changes which can be readily studied in man are not easy and often impossible to elucidate in animals. These very facts make the task more urgent, since here is an obvious example (if the thesis be proved) of the great mutual assistance which veterinary and human pathology may afford each other. Study of this subject has naturally opened up more lines of inquiry than the mere identification of the two diseases, but in this paper it is proposed to advance and support, however inadequately, the following propositions, namely:-(1) That "nymphomania" in cows is a part of a constitutional disorder known in human pathology as Graves' disease.
(2) That disorder of the thyroid function is an essential feature of the " nymphomania " syndrome.
(3) That this disorder is profoundly influenced by ovarian disease. It is impossible in cows, and, as the writer imagines, difficult in human beings, to separate with certainty the symptoms of hyperthyroidism from those of myxcedema. It is true that at one time physicians saw Graves' disease as one well-defined syndrome and myvxedema as another. Later, these were found to be much more closely connected than had hitherto been considered probable. Later still the conceptions of hyperand hypothyroidism have extended into an ever-widening sphere until the original clear-cut syndromes have begun to be obscured by the results of clinical and experimental observation.
Thus it comes about that nymphomania in cows cannot be presented as a syndrome due to the disorder of a single endocrine gland but rather as a disturbance of that endocrine balance which we call good health, a balance to which each organ contributes its proper share of some specific secretion. There are indeed many such disturbances, nor can we say with certainty which gland is primarily at fault in each of them. But from many which are known we pick out Graves' disease in man and nymphomania in cattle because they are seen to have so many features in common that their comparison seems likely to be the most fruitful line of research in approaching the many problems which await solution in endocrinology and in practical therapeutics. When we speak of Graves' disease that name must be considered to apply to the whole symptom-complex of which a portion was first described by Parry in 1825, then by Graves in 1835, later by Basedow in 1840, while a further portion was described by Sir William Gull as a cretinoid condition and by Ord as myxcedema. In dealing with this whole syndrome it is important to keep in mind the fact that hyperthyroidism does not progress gradually and in an orderly manner to the other extreme of myxcedema. An infinity of phases divide the two and in these sometimes hyperthyroidism, sometimes hypothyroidism appears to predominate. Moreover there are effects of hyperthyroidism which do not immediately pass away when hypothyroidism gets the upper hand and so also there are signs of myxcedema which may persist through a subsequent phase of hyperthyroidism. In an early case the picture may be comparatively simple, but in one of long standing the clinical appearances may be complicated not only by the varying effects of previous phases but by the predominance of symptoms referable to other endocrine organs the implication of which is secondary. THE The same writer details the following as the chief characteristics of myxcedema: From the foregoing quotations we can obtain a sufficiently accurate idea of the main symptoms of the hypo-hyper-thyroid syndrome, but before proceeding to a detailed comparison with nymphomania I will indicate the chief features in a typical case of the latter disease. THE CLINICAL PICTURE OF NYMPHOMANIA. The disease is most commonly met with in pedigree herds, the individuals comprising which are commonly of a distinctive nervous temperament. In some cases it is hereditary. The subject is always of the female sex and the usually antecedent circumstances are pregnancy and heavy milking. Owing to the habit of removing the calf from the mother, which is an essential if regrettable factor in the production of milking records, the emotional stress occasioned by these circumstances is exceptionally severe. Those who have heard the continuous cries of the cow from whom the calf has been removed will be able to form some estimate of its severity.
Early stages of the disease most frequently seen during the latter half of Section of Obstetrics and Gynccology pregnancy seldom come under the observation of veterinary surgeons and when the stage of nymphomania is reached the chief symptoms of hyperthyroidism have been established for some time. The animal is excitable, nervous and even maniacal. The sexual phase known as cestrum becomes continuous and the animal will ride others and even inanimate objects. The symptoms are further aggravated by the presence of a bull. This stage, the "nymphomania " of text-books, is of several months' duration in an average case and often terminates in the slaughter of the animal, since it is no longer of use for milking or breeding purposes. At this stage there can always be found follicular ovarian cysts and rupture of these will ameliorate the symptoms.
In the next stage the cow begins to assume male characteristics. The voice changes, there is thickening of the neck and alteration in the shape of the trunk together with other signs which will be described later. The last stage is one of lethargy and slow pulse, a condition in which the results of previous stages still remain, but no longer progress. Although these stages are described in their most usual order, it is to be remembered that any individual case may be difficult to assign to a particular stage and that the progress is rather a swing backwards and forwards with a prevailing general tendency to myxcedema than an ordinary process such as we have described.
We now return to our thesis: That " nymphomania " in cows is a part of a constitutional disorder known in human pathology as Graves' disease.
To establish this it is necessary to compare the symptoms in fuller detail. It must be explained that every attempt has been made to procure specimens for histological examination. Some have been obtained, but only with very great difficulty, notably from one case of very long standing in which the thyroid was obviously fibrotic. But the specimens are so few and there is so complete a lack of normal standards in cattle that the case must for the present stand or fall on clinical grounds. In any case it is not claimed that this paper can do more than afford a basis for future inquiry. COMPARISON OF GRAVES' DISEASE AND NYMPHOMANIA. Age and Sex Incidence.-In both, the victims are predominantly females at the fertile period of life. This predominance is 95 to 5 in human beings [1] and as much or more in cattle. No case has yet been described in a bull but it may be remarked that bulls have a limited commercial value and find their way to the market at an early age. There may be one bull to twenty cows in the country at any particular time. Moreover the bull is not exposed to the stresses incidental to heavy milking and pregnancy but on the contrary is kept quiet and secluded. Finally, it may be noted that diagnosis would be extremely hazardous. For all these reasons we may have to wait some time for a description of the disease in the male sex in cattle.
Breed and Heredity.-Both occur typically in individuals of " thoroughbred" temperament. The writer knows of the disease in three successive generations in cattle and is informed of hereditary cases in human families. Whether it is more than inheritance of temperament may be open to doubt, but, on the other hand, it may also be doubted whether temperament is anything more than an expression of the endocrine balance in individuals.
Exciting Cautses.-In the human disease exciting causes seem to operate mostly through the nervous system. At first sight we may hardly expect to find an analogy with these in cattle. But the distress of the mother after removal of her calf must be admitted to be a frequent antecedent and to be an emotional shock greater than falls to the lot of most human cases.
Cardio-vascular Symptoms.-The writer has been able to satisfy himself that the typical tumultuous action of the heart, which may even be audible at a distance, is present in cows as in human beings during the early stages of the disease. Tachyeardia accompanies it. It is not possible to identify palpitation in cows, nor have dropsy or albuminuria been noted-but these are not common in any case.
I have under my observation at the present time a cow that developed nymphomania eighteen months ago. She recovered quickly at the time from the sexual mania, but is still affected with tachyeardia and extreme nervous irritability.
Nervous Symnptoms.-On general grounds the similarity between the two diseases is exact. In both cases we have extreme irritability and excitement with mania as an occasional d6nouement. In Graves' disease tremor is most apparent when the hand is held out, or held in such a way that no steadying weight is thrown upon the limb. These circumstances do not occur in cattle.
I have noted a fine skin tremor presumably due to the underlying muscles which may be analogous to the tremors seen in Graves' disease. Diarrhcea is seen in cattle during the early stages, a cow often having frequent evacuations if a stranger appears, or from other slight cause. This reflex is under closer control and is naturally less apparent in human beings but has nevertheless been recognized and mentioned in the literature, e.g., Savill [El, already quoted. Thyroid Enlargement.-This is not an invariable feature in women but is usual, and is easily seen since the gland is not deep seated. In the cow it is deep seated and consequently it is difficult to appreciate changes. We have no evidence either way that it is enlarged or not enlarged. This makes it doubly unfortunate that no histological reports are available.
Exophthalmos.-This has been observed in the early acute stage of nymphomania and is common in Graves' disease. The eye of the cow is normally somewhat exophthalmic, which makes this sign less easy to detect unless one is on the look-out for it. General Health.-In both diseases failure in this is of the same character, wasting being the most prominent feature. Myxcedema as a Sequel.-This is well known in Graves' disease and advanced cases of nymphomania present similar symptoms. The hair becomes dry and harsh, the disposition extremely lethargic and the pulse slow. I have been able to satisfy myself as to thickening of the skin but this is naturally less apparent in a normally thick-skinned and hairy animal. The animal becomes constipated. The above parallels between the two diseases amount almost 'to identity. In each case there is a stage of excitability (the detailed symptoms being in many cases identical) followed by one of lethargy, mental and physical. In both conditions there is an extraordinary type of heart action which is typical and which is by universal consent associated with thyroid hyperactivity. Both present the highly characteristic age, sex and temperament incidence and in both there are the possible terminations, namely, cessation of the disease or steady progress to a state of lethargy. That the parallel may be more complete it may here be noted that the administration of thyroid extract has in each case the same effect, namely, amelioration of the hypothyroidism symptoms. j. My opinion is that the evidence already produced is sufficient to establish a degree of clinical identity which goes far to justify the thesis already put forward, namelv, that nymphomania and the Graves'-myxcedema syndrome are essentially the same. It will now be assumed that this is true for the purpose of considering the following symptoms, which are of much greater interest and importance when regarded from this point of view, namely:
(1) Sexual excitement--nymphomania as a symptom; (2) pelvic and ovarian disorder; (3) assumption of male characteristics.
Nymphomania as a Symptom.-CEstrum in the cow normally lasts for about twenty-four hours. It seems to coincide with the final period of ripening of an ovarian follicle and is certainly brought to a conclusion by the rupture of a follicle whether natural or artificial. I have several times terminated aestrum in this way. The first sign of nymphomania is commonly a lengthening of the cestral period, perhaps to three or four days. This attracts the attention of the herdsman and if a veterinary surgeon be consulted he will invariably obtain the history that the cow has been one of exceptionally nervous disposition. This history is best obtained by suggesting the contrary, which will be denied. At this time it is always possible to find an unruptured follicle and if this be ruptured per vaginam cestrum terminates and the animal may return to the normal state or may suffer from a recurrence of symptoms associated with delayed bursting of the follicle at the next aestral period. A repetition of artificial rupture on two or three occasions will not uncommonly restore the animal to normal health. Failing any treatment oestrum is further prolonged until it becomes practically continuous and the associated symptoms increase in severity. The excitability becomes extreme and the disease, 4" nymphomania," is fully esfablished.
It does not seem that there is any human parallel to these sympptoms, but it has to be remembered that no such parallel has been sought for, and that for social reasons any such symptoms would be kept in the background. The cow does not undergo the years of training which prompt women to suppress manifestations of sexual desire. The result is frank and obvious nymphomania. We cannot expect to see such symptoms in subjects of Graves' disease, nor, in fact, do we find them mentioned in the literature.
Geikie Cobb [2] says, " Perhaps the saddest of the changes wrought by this disease are the changes for the worse in the psyche," but the exact intention of this remark is not certainly evident. It may be that gyniecologists can throw some light on the question. Certainly hyperthyroidism is associated with the attainment of puberty and also with pregnancy, so that we might well expect psychic change associated with changes of a physical nature. But beyond this we cannot go at present.
GYNAECOLOGICAL DISORDERS.
Pelvic troubles are extremely frequent in cows, occurring perhaps in 40 per cent. in the form of metritis, cervicitis, &c., and are all of a definitely septic type. Such pelvic troubles may of course complicate nymphomania, but they are not sufficiently constant to suggest that they have direct etiological significance. A constant pelvic abnormality in nymphomania is patency of the cervical canal together with a relaxation of the vaginal tissues. If the cow has calved there is added definite subinvolution of the uterus. The second and most striking abnormality is the invariable existence of ovarian cysts. These are always follicular in origin, and originate in ripened but unburst follicles. That they are closely associated with the nymphomania is evidenced by the cessation of the latter if they be ruptured or removed by ovariotomy. Their exact mode of action cannot be understood without advancing into the debateable fields of endocrinology, and to do this would unduly enlarge the scope of this paper. JY-OB 2 * Very few figures seem to be available with regard to pelvic lesions in Graves' disease. Helen Gurney [7] states that in 8 per cent. of cases there was "disturbance of the generative function"; in 15 per cent. there was amenorrheea; 6 per cent. of the cases developed after miscarriage. These figures are neither very definite nor very satisfactory. In a case published by Ward (the reference is unfortunately not obtainable) both ovaries were cystic, and it is probable that isolated cases of the sort might be disclosed by a more thorough search of the literature than active country practice of a profession allows. But at present there is no real information available either as to the existence of nymphomania or of pelvic lesions.
There remains for discussion under this heading a pelvic lesion of quite different character, i.e., actual pelvic deformity and at times multiple fractures. There would appear to be at least two factors present, namely, slackness of ligaments and softening of bone. The photographs show the resulting clinical characteristics, the most important of which is the elevation of the root of the tail. This would seem to be due to a rotation of the pelvis on the line joining the acetabula. That the change is due to ligamentous relaxation is strongly suggested by the fact that it disappears under appropriate treatment, whereas bony changes would remain. Relaxation of ligaments is symptomatic rather of myxcedema than of hyperthroidism. Geikie Cobb [3] , in connexion with the human disease, says that he is " certainly of opinion that the relaxation of the ligamentous structures in submyxcedema is something more than an artificial symptom. He has noticed it in a number of patients affected with the disease in which the diagnosis was confirmed by treatment. There are certain other signs of ligamentous relaxation which have been noted in cows, e.g., "rheumatic " joint sounds, slipping of the patella, and partial eversion of the vagina. It is possible that similar signs might be found in human beings.
Multiple fractures of the pelvis do not seem to have any parallel in myxcedema. One is naturally inclined to suggest that they are due to excessive decalcification in the hyperthyroid stage, but there is no direct evidence of this. Little is known about these fractures beyond the fact of their occurrence.
Assumption of Male Characters.-This is a very striking characteristic of the middle stages of nymphomania. The nervous irritability of the earlier stages give place to a certain aggressiveness, and the cow will paw the ground, kick out with its forelegs, and charge other animals or its attendants. The voice changes to the deep note of the male sex. The appearance of the head changes together with the expression, and the neck grows thicker. Even those who are inexpert in veterinary matters frequently comment on the change. The female characters regress. The mammary gland atrophies, while the clitoris is often enlarged. The general appearance is well shown in the photographs exhibited.
These remarkable changes do not seem to have any complete parallel in myxcedema, but there is a partial parallel in the loss of many attributes of femininity. It is usually allowed that the anterior portion of the pituitary becomes more active as the thyroid activity fails. But as a rule this is not sufficient to give rise to symptoms of hyperpituitarism in women. Swale Vincent [5] sums up the matter as follows: " When the pituitary hypertrophies as a result of subthyroidism, there are no symptoms of superpituitarism, so that the pituitary as a whole does not become more active."
On the other hand, the increasing ovarian activity that accompanies the subthyroidism (especially when full sexual indulgence is allowed), undoubtedly stimulates the anterior lobe of the pituitary. But beyond the assumption of male characteristics, there are no other indications suggestive of acromegaly.
There are certain reasons for supposing that the thyroid-pituitary balance in cattle is not of quite the same order as in man. It is a fact (and to this Swale Vincent [4] also calls attention) that adult herbivora can support life quite well without their thyroid glands; this might perhaps be interpreted as meaning that adult herbivora lose their thyroid at the close of the fertile period of their lives. Cases of nymphomania have not yet reached this stage, but there is no doubt that this disease quickly renders them sterile, and that exhaustion of the thyroid seems to supervene much more speedily and completely than in man. One is consequently not very surprised to find that actual signs of hyperpituitarism dominate the clinical picture in cows, but are relatively little obvious in human beings. But this again is an excursion into endocrinology which may be thought out of place in a purely clinical picture.
CONCLUSIONS.
(1) The foregoing details appear to substantiate the thesis that the so-called nymphomania of cows is a part of the Graves-myxcedema syndrome, the phase of sexual excitement probably marking the passing over from the hyperto the hypo-active stage of the thyroid. (In this connexion it is interesting to recall Colonel McCarrison's [6] written query at a recent discussion on Graves' disease: " Has suppressed excessive or perverted sexual function anything to do with its onset ? " From a purely clinical point of view, excessive coitus in an affected animal tends to force it more quickly into the hyperthyroidic state than the reverse.)
(2) It is further obvious that the whole syndrome from hvperthyroidism to myxcedema can be passed through much more quickly in cattle, and is in many ways more easy to study, since the life of a cow may be terminated at will.
(3) For the cattle breeder and the owner of pedigree herds the subject has great importance, because nymphomania leads to sterility, and thus to great commercial loss.
(4) Nevertheless the subject cannot be studied as it should be except on an experimental farm with proper laboratory accommodation, and it is to be hoped that someone to whom these facilities are available will devote the necessary attention to the subject.
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